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LETTER TO THE EDITOR
High Resolution Mass Spectrometry
John Beynon first demonstrated the utility of highresolution in mass spectrometry (HRMS) when he
reported on the ability to obtain molecular formula
[1]. Since that time, HRMS, or “hi res” as everyone
refers to it, has become synonymous with molecular
formula determination. Yet we in the mass spectrome-
try community know that as implemented by the ma-
jority, HRMS by itself does not provide molecular
formula unless an exact mass measurement (EMM) is
performed. Unfortunately, many users of mass spec-
trometry have come to believe HRMS can do things it
cannot. As an extreme, but real example, we were once
approached by a user who had been told his sample did
not give a molecular ion in the FAB mass spectrum.
Undaunted, he asked that we do a “high res” experi-
ment so that the missing ion would be observed! Users
need to be made aware of what information HRMS
provides, for example, the ability to resolve isotopically
labeled species in order to determine percent incorpo-
ration, or the determination of charge state in a partic-
ular ion cluster formed by electrospray ionization. We
need to distinguish these types of experiments from
those that measure mass to four significant figures since
this later measurement does not neccessarily require
high resolution. Can anyone clearly say what resolution
is necessary for an experiment to be properly labeled as
“high” resolution? If a molecular formula is the desired
information, this can be determined with resolution as
low as 1000 in some instances. We know that mass
accuracy of exact measurements does not necessarily
improve with resolution since various instrumental
factors (stability of electronics, space charge, etc.) or
sample size may be limiting factors.
This lack of knowledge regarding the capabilities
and limitations of HRMS is such that a major journal
has as its criterion for reporting data the following
regarding mass spectrometric guidelines, “Authors
may supply high resolution mass spectral (HRMS) data
as an additional criterion of compound identity” [2]. It
is now quite common for results to be reported in the
form “HRMS,” followed by a number representing the
m/z expected for the molecule, followed by a second
number indicating the experimentally determined
value. The numbers reported are without mass units.
We all know the number obtained for resolution is a
unitless quantity, resolution being defined as DM/M,
whereas the exact mass reported in the literature has the
units of mass (even if this is not printed). So, one cannot
possibly report HRMS followed by a number with any
units (even if those units are not shown). One can only
report HRMS data as a figure showing how adjacent
signals have been resolved and the significance of this
resolution. Conversations with users of mass spectrom-
etry indicate that they are completely unaware of this
inconsistency in data reporting.
What should be done? All members of the ASMS can
help to eliminate the improper use of the term “hi res.”
Clearly, those in academia will have the largest impact
by simply educating users in course work as well as
when analyzing samples. Request forms could be mod-
ified to include EMM (or a suitable alternative abbrevi-
ation) when a molecular formula is the desired infor-
mation. Manufacturer’s literature should be reviewed
to remove any improper usage. Other suggestions
would be welcomed and assimilated into a concrete
proposal to journal editors and to all users. Please send
any suggestions in this regard to Richard Kondrat at the
following e-mail address: mspec@mail.ucr.edu
If we continue to accept the improper usage of such
terms, we cannot expect our users to have full confi-
dence in our abilities, nor to make full use of the
capabilities of mass spectrometry.
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